ESI-1 Modelling of Rate Constants

(i) Quantum-chemical calculations
With the quantum-chemical calculations described in Section II of the main article, the following results for the relevant potential energy surface (PES) of the reaction were obtained. Fig. S1 shows the minimum energy path (MEP) potential V as a function of the CF 3 -I center-of-mass distance bond r.
The dashed curve corresponds to a Morse potential with the Morse parameter β e = 1.45 Å -1 while the full curve (at r > 3.2 Å) corresponds to a representation with β e = 1.64 Å -1 (a simple estimate of β e with the C-I stretching frequency ν = 286 cm -1 and the Morse bond energy D e = 225.9 kJ mol -1 would have led to β e = 1.69 Å -1 ). Besides the r-dependence, the anisotropy of the PES is of importance. It is represented by the r-dependence of the transitional mode frequencies ν shown in Fig. S2 . These frequencies decay exponentially with increasing r with decay parameters α = 0.6 (± 0.01) Å -1 . The ratio α / β e = 0.4 is slightly below the "standard value" of 0.5, found for simple bond fission processes [1] . This indicates a comparably rigid activated complex of the reaction. Of further relevance are the effective rotational constants (B+C) / 2 of the PES as a function of r, such as shown in Fig. S3 . These quantities lead to the centrifugal barriers E 0 (J), the centrifugal partition functions Q cent , as well as the rotational factors F rot (entering the calculation of [2] ).
(ii) Rate constants
The centrifugal partition functions Q cent form an essential part of the high-pressure rate constants ∞ in terms of phase space theory (PST) neglecting the anisotropy of the PES. Accounting for the anisotropy introduces a rigidity factor which is smaller than unity. It is convenient to ∞ = ∞ estimate f rigid from the analytical representation of classical trajectory calculations in terms of SACM/CT [3] . Table S1 shows results for f rigid and together with the corresponding recombination ∞ rate constants. These rate constants are approximated by (S1) ∞ = 5.9 × 10 15 ( 1000 ) -2.2 ( -28930 ) -1
(S2)
,∞ = 6.7 × 10 12 ( 1000 ) 0.5 3
It appears worth mentioning that RRKM calculations of k ∞ from [4] , with estimated transition state properties, leading to (S3) ∞ = 1.7 × 10 15 ( -27900 ) -1 for 950 -1200 K, are close to eq. (S1) (being a factor of 0.74 below the present k ∞ at 1000 K).
Low pressure rate constants k 0 are calculated following the method of [2] . Strong collision values 0 employ rotational factors F rot based on Figs. S1 and S3. determines β c such as included in Table S2 . then is represented by
One notes that the present k 0 (1000 K) is about a factor of 5 smaller than that of [4] although both calculations used the same formalism [2] . As similar collision efficiencies were used, the difference must have been in the rotational factors F rot . The anisotropy of the PES, which follows from the quantum-chemical calculations of the present work, apparently was neglected in [4] .
Besides k 0 and k ∞ , the construction of the full falloff curves requires the determination of the center broadening factors F cent . Strong collision values with the method of [6] were determined to be = 0.27, 0.23, 0.21, and 0.23 for T / K = 750, 1000, 1500, and 2000, respectively. Weak collision effects add a factor of [7] . With , the present work employs the representation of ≈ 0.64 = the falloff curves from [7, 8] Table S3 ). The comparison of Fig. S5 with the modelled falloff curves from [4] indicates that the described differences are relevant only outside the range of the experimentally used bath gas concentrations. On the other hand, the present modelling of the falloff curves, without the use of empirical fit parameters, has led to satisfactory agreement with the measurements (see main text). 
ESI-2 Modelling of Spectral Properties
For a series of species which are possibly present in the mechanism, spectral properties were calculated using time-dependent density functional theory (TD-DFT, details of the present approach are described in [13] ). Here only average results for the lowest excited electronic states are reported (for nine of the models used in [13] ). Results for higher states are given only for the M06-2X model. 
